CRITICAL ITEMS LISBT no.lscmsﬁ“m SYSTEM: MECHANICAL ARH SUBSYSTEW
- ASS'Y : E ASS'Y ww SHEET: t
X [~ FATUONE RODE 1 VATCORE EFFECT :
REF. REV, Dllﬂllc lh‘. AND ’ o 171 RATIONALE FoR ACCEPTANCE
DESIGNATION CAUSE END (TEM CRITIEALITY
4060 0 MOTOR OC MODE : CAUSEC1) DESIGN FEATURES
. BRUSHLESS REDUCED NOTOR MILL  f e-eealllUl
orY-4 DRIVE DRIVE WITH
$1140C121-1 TORQUE. REOUCED TORQUE THE JOINT MOTOR IS A NAJOR BOUGHT -OUT-PART WMICH IS SUPPLIED
{56%) Y SPEARY CORPORATION, AEROSPACE AND MARINE GROUP AND MEETS OR
CAUSE(S): (SLUGGISH) EXCEEDS THE REQUIREMENTS OF SPECIFICATION SPAR-SG.3AS.
1) moToR DYNANIC BRAKING
WINDING WILL BE THE MOTOR COMPRISES:-
OPEN. REDUCED. ARM
"u:: :gfen A MR TIPOLE ROTOR BUILT WITH "RARE EARTH® PERMANENT MAGNETS.
X
€2) HpuY TRAJECTORY. A VOLMD STATOR, CONSISTING OF 48 COILS WOUND IN GROUPS OF 18,
LEAD 1O THE 3 GROUPS ARE SYMMETRICALLY ANKAMGED AWD INSERTED IN 48
MOTOR OPEN CAUSEL2) RADIAL SLOTS Ik A LAMINATED SIEEL CORE. THE ENOS OF THE 3 COJL
cIRouIT. NOTOR MAY NOT GROUPS ARE JOINED AND CONNECTED TO JEFLON INSULATED LEAD WIRES
CONTINUE TO 10 FORM THE CONVENTIONAL *"DELTA® COMFIGURATION.
DRIVE (TOMOUE '

33X). OYNANIC
BRAKING WILL BE
REDUCED TO
1IX. ARM MAY
VAXE LNENPECTED
TRAJECTORY, IF
STOPFED JOINE
VILL NOT DRIVE,

WOAST CASE
UNEXPECTED
HOTION.
SLUGGISN JOINT.
UNAMNUNCIATED.

CREW ACTION
REQ.

REDUNDANT PATHS
NEHAINING

::E WINDING FEATURES THAT HELP PREVENT SHORT oOR OPEN CIRrCuUllS

- INSULATION IS TO CLASS 185 (W)

- WIRE USED IN HEAVY ML MAGNET WIRE.

- COILS ARE BAXED 10 STRESS RELIEVE COPPER AND INSULAT tOM.

- SLOTS WAVE POLYMIDE LINER.

- END WINDINGS ARE ENCLOSED IN FIBREGLASS COVERS.

- UINDING IS VACUUM IPREGMATED USING 100X SOL 10 EPONY, THIS
INPARTS GOOD THERMAL AMD MECHANICAL PERFORMANCE .

THE TEFLON INPUT LEADS ARE SOLDERED TO THE WINDING PER
NNB5300.4 (3A) REQUIREMENTS. THE COMNECTIONS ARE SUPPORTED
WITHIN THE FIBREGLASS END WINOING COVER.

CONNECTOR WISED ARE TO GSFC SPECIFICATION 5.3t P49,
COMTACTS USED ARE VO GSF SPEC.S.311.P.4/9.

CRINPING 1S CONTROLLED TO SPAR PPS 9:17 WHICH EMBODIES
NSC-SPEC-Q-1A.
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TAKE UMEXPECTED
TRAJECTORY, IF
STOFPED JOINT

WILL NOT DRIVE.

UNENPECTED
NOTION.
SLUGGISH JOINT.
UNANNUNCIATED .

CREW ACTION
REQ,

B [ FATIUNE WIOE | FATCURE EFFECT
REF. rev. | orauinc aér. AND oN 171 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END ITEN CRITICALITY
4060 ] HOTOR OC NODE 3 CAUSE(1) ACCEPTANCE TESTS
BRUSHLESS AEDUCED motor WL | seeeeeeslld
| orr-s ORIVE DRIVE UITH THE JOINTS NOTOR MODULE ASSEMBLY CONSIST OF THE SRAKE
S1140ct21-1 TORQUE. REDUCED TORQUE ASSEMSLY, MOTOR ASSEMBLY, TACHOMETER , CONM. SCANNER AMD SCU
(56} ALL OF WHICH ARE EXPOSED'TO AN ACCEPTANCE TEST BY THE VENDOR
CAUSE(S): (SLUGGISN) PRIOR 10 ACCEPTANCE BY SPAR. THE MOTOR WODULE ASSEMBLY IS
(1) #oTOR DYNANIC BRAKING SUBJECIED 1O THE FOLLOVING ACCEPTANCE ENVIRONMENT :
VINDING
oEn. REDUCED. AR O VISRATION: LEVEL AND DURATION - REFERENCE TASLE 8
A
UNENPECTED O THERMAL VACULM: +85 DEGREES C 10 -25 DEGREES C (1.5
(2) fuweur TRAJECTORY. CYCLES) 1 N 10°%5 Tom
AD 10 '
NDTOR OPEN ) THE MOTOR MODUAE 15 INSTALLED [N THE JOINTS ASSEMELY AND AGAIN
cinouIt. noToR NAY WY IS ENPOSED TO ANOTHER ACCEPTANCE TEST. WHICH INCLUDES
CONT INUE T0 VIBRATION AND THERMAL VACUUN OF THE SAME APPROXIRATE LEVEL AMD
ORIVE (TOROUE DURATSON .,

QUAL IFICATION TESTS T

A TYPICAL MOTOR MODULE ASSEMBLY UAS TOTALLY GUALIFIED BY SPAR
FOR THE LISTED OELOW ENVIRONMENTS, FURTHER, THE SRAKE
ASSEMBLY, HOTOR ASSEMELY, PACHOMETER AND . SCANNER, ARE
SUBJECTED TO SOME DEGREE 0 QUALIFICATION TESTING BY THE
VENDOR. THE MOTOR MOOUAE TESTS:

O VISRATION: LEVEL AND DURATION - REFERENCE FABLE 8

O VHERMAL VACUUM: 494 DEGREE C 10 -3& DEGREE € (8 CYCLES)
1 X 10*%4 ToRR

SHOCK: 20G/11 NS - 3 ANES (6 DIRECTIONS)
O WMIDITY: TESTED IN SHOULDER JOINT MUMIDITY TEST
O ENC: MIL-STD-461 AS MODIFIED BY $L-E-0002 aESIS cso1,
€S02, Cs06, CEOY, REO2(N/B), MSO3, RSOL)

FLIGHT CHECKOUT

...............

PORS OPS CHECKLIST (ALL VEWICLES) JSC 14987
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33%). ovNamic
BRAKING WILL BE
REDUCED 10
JIX. ARM pAY
TAKE UNEXPECTED
TRAJECTORY. IF
STOPPED JOINY
WILL NOT DRIVE.

VORST CASE
UNEXPECTED
HOTIOM,
SLUGGISH JOINT,
UNANNUNCIATED,
CREW ACTION
REQ.

REDUHDANY PATHS
REMAINING

—IRER [~ FATUONE WOOE | FATIONE EFFECT | ROWR 7 FONE -
REF. aEV. oraulng nfr. AND oN " RATIONALE FOR ACCEPTANCE
DES 1GNAT 10N CAUSE €MD ITEN CRITICALITY
4060 0 MOTOR DC WODE : CAUSE(1) OA/INSPECT IONS
SRUSHLESS REDUCED mror wplt | CCLLTUTIOT
- ory-6 DRIVE DRIVE Wi TH
S1140C121- 4 TOROUE, REDUCED TORQUE UNETS ARE NAJOR BOUGHT OUT PARTS, MANUFACTURED, ASSEMELED AND
{56%) TESTED TO SPAR ORAWINGS ANO SPECIFICATIONS UWDER DOCUMENTED
CAUSE(S): (SLUGGISH) OQUALITY CONTROLS. THESE CONTROLS ARE EXERCISED THROUGHOUT
€1) moton OYNANIC BRAKING OESIGN PROCUREMENT  PLANNING, PROCESSING, FABRICATION
WIND ING VILL BE ASSENBLY QUALIFICAT10M AND ACCEPTANCE TESTING. MANDATORY
. REDUCED. ARM INSPECTION POINTS ARE EMPLOYED AS APPROPRIATE AT VARIOUS
NAY TAKE LEVELS OF ASSEMDLY AND TESF. SPAR/GOVERWMENT SOURCE [NSPECTIOM
UNEXPECTED IS ENVOKED ON THE SUPPLIER.
(2) teput TRAJECTORY, :
LEAD TD VIRE IS PROCURED 1O SPECIFICATION NIL-U-22759 OR NIL-W-8136]
NOTOR OPEN CAUSE(2) ANO INSPECTED AMD TESTEO 10 NASA JSCHSOBD STANDARD NUWEER 95A.
CIRCUIT. NOTOR- MAY WOT
CONTINUE 1O RECEIVING INSPECTION VERIFIES THAT THE MARDUARE RECEIVED IS AS
ORIVE (TOROUE IDENTIFIED IN THE PROCURENENT DOCUMENTS, THAT NO DAWAGE HAS
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OCCURRED DURING SHIPMENT, AND
RECEIVED WHICH ‘PROVIDES
TOENTHFIES ACCEPTABLE PARTS.

PARTS ARE INSPECTED THROUGHOUT MANUFACTURE
APPROPRIATE 1O THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTIONS IMCLUDE,

MAGNET Illlf IS PROCIMED 7O MIL-U-SA3 AMD CHECKED At INCOMING :
INSPECTION PER FEDERAL STANDARD J-W-1177 SHICK ENCLUDES !
ll";lit:”& PIN HOLES, BUBBLES, BLISTERS, AND CRACKS IN THE

N .

ALL SOLDERING 1S ACCOMPLISHED BY OPERATORS WHD ARE
TRAINED ANO CERTIFIED TO WASA uHRS300.4(3A) STANDARD, AS
MODIFIED 8Y JSC OBBOOA.

UMITS ARE INSPECTED TO THE APPLICABLE SPAR INSPECTION TES]
PROCEDURE (1TP). ENSPECTIONS INCLUDE, CLEANLINESS USING UV.,
GENERAL VORKMANSHIP
CONFIGURATION, conTlwusiTy cHECK'ETC.

INTEGRATION OF UMIT
GROUHDING CHECKS
CLEANLINESS, INTERCONNECT WIRING ETC.

PRE-ACCEPTANCE TEST INSPECTION, WWICH INCLUDES AN
LOVER TIER INSPECTION COMPLETI
VERIFICATION TO AS DESIGN ETC.,

A TEST READINESS
TEST PERSONKEL
VALIOATION STafus AwD HARDWARE CONFIGURATION I'S CONVENED BY
OUALITY ASSURANCE I8 COMMMCYION WITH ENGINEERING
RELIABILITY  CONFIGURATION CONTRAOL
AHD THE GOVENMENT REPRESENTATIVE, PRfOR to THE START OF AnY
FORMAL TESTING (ACCEPTANCE OR Wil"l(:lllml.

ACCEPIANCE TESTING (ATP) INCLUDES, AMBIENT, VIBRATION

AND THERMAL-VAC TESTING, (SPAR/GOVERNMENT i[P.
INSPECVION POLNT)
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THAT APPRDPAIATE DATA HAS BEEN
EQUATE TRACEABILITY INFORMATION AND

AND ASSEMBLY AS

DINENSIONAL, IDENTIFICATION, LEAD

TO MOTOR MODILE - [NSPECTIONS INCLUDE
CONNECTOR FOR BENT PINS, VISUAL,

AUDI§ OF

o AS BUILT CONFIGURATION
(MANDATORY INSPECTION POINT).
REVIEW (TRR) WHICH INCLUDES VERIFICATION OF
1EST DOCUMENTS, TEST EQUIPMEMS CALIBRAVION/

SUPPLIER AS APPLICABLE,

- MANDATORY
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CRITICAL ITEMS8 LIST PROJECT : E“f SYSTEM: chﬂﬁa! nng %SE'E!
- - - - - ASS*Y : E ASS'Y PN SHEEY:
TR [ FRATIONE WIOE | FATUUNE EFFECT
REF. REV. oaavinG aée. AND oN 1N RATIONALE FON ACCEPTANCE
DESIGNAT 10N CAUSE END ITEN CRITECALITY
4040 0 MOTOR DC MOOE: CAUSE( 1) INTEGRATION OF ‘UNIT TO JOINT SRU - IMSPECTIONS INCLUDE
SRUSHLESS NEDACED MOTOR WL GROUMD IMG CHECKS, CONNECTORS FOR BERT OR PUSHBACK
ary-6 DRIVE DRIVE witH CONTACTS, VISUAL, CLEANLINESS, INTERCONNECT WIRING ANO
Sit4oci2y-t TORQUE . REDUCED TORQUE POVER UP TEST TO THE APPROPRIATE JOINT INSPECTION TESS
(56X) PROCEDURE (ITP) EfC.
CAUSE(S): {SLUGGESH)
{1) NOTOR DYNANIC BRAXING JOINT LEVEL PRE-ACCEPTANCE TEST IMSPECTION, INCLUDES AN
winD1NG MILL BE AUDIT OF LOVER TIER INSPECTION COMPLETION, AS BUILY
. ::ﬁ::! ARN CONFIGURATION VERIFICATION 10 AS DESICK Elc,
UKENPECIED JOINT LEVEL ACCEPTANCE TESTING (ATP) INCLUDES AMBINET,
(2) U TRAJECTONY. VISRATION AND VHERMAL-VAC TESTING.
LEAD TO (SPAR/GOVERNMENT REP. - MANDAIORY INSPECTION POINT).
HOTOR OPEN CAUSE(2)
Circutlt. MOTOR MAY WOT SRNS SYSTENS INTEGRATION, THE INTEGRATION OF MECHANICAL ARN
CONTINUE 10 SUBASSEMBLIES AMD THE FLIGHT CABIN EQUIPMENT TO FORM THE SRMS.
DRIVE {TORNQUE INSPECTIONS ARE PERFORMED AT EACH PHASE OF IMTEGRATION \WMICH

— &

——

33%). DYNANIC
BRAKING VILL BE
REDUCED TO
I, ARN Ay
TANE UNENPECTED
IRAJECTORY, IF
STOPPED JOINI
WILL WOT DAIVE.

UORST CASE
UNEXPECTED
MOTION.
SLUGGISH JOINT.
UMANNUNCIATED .
CREY ACTION
REQ.

REDUNDANY PATHS
REMAINING

INCLUDES GAOUMDING CHECKS, THRU WIRING CHECKS, VIRING ROUTING,
INTERFACE CONNECTORS FOR BEMT OR PUSH BACKH CONTACYS ETC.

SAMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR ANBIENT
glﬂlltlllci VEST.: (SPAR/GOVERNMENT REP, - MANDATORY INSPECTION
INT) :
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CRITICAL ITEMO LIST PROJECT: SRMS SYSTEM: MECHAN|CAL ARM St
- - —— ASSHY : 4 ASS'Y p/N: 511!0!!2“ SHEET: 5
[ TR FATTORE EFFECTY -
REF. REV. oraulng afr. AND on 11 RATIONALE FOR ACCEPVANCE
DES)IGNATION CAUSE END 1VEM CRITICALITY
4080 0 MNOTOR DC MODE : CAUSE (1) FAILURE HISTORY
BRUSHLESS REDUCED MOTOR wiLL | ..l }
orY-8 DRIVE DRIVE WITH :
51140C121-1 TORQUE . :ggggeo TORGUE THE FOLLOWING FAILURE ANALYSIS REPORT(S) ARE RELEVANT:
CAUSE(S): {SLUGGISH)
(1) moton DYNAMIC BRAKING
WINDING WILL OE FAR 1300:
OPEN. REDUCED. ARN s/M 301 oct 82
MAY TAKE
UMEXPECTED DESCRIPTION
12} wpUT TRAJECTORY, | L.l
LEAD 7O M4 CONN JI09A, PIN &7 PUSHED BACK
NOTOR OPEN CAUSE(2)
crronT. NOTOR MAT NOT CORRECTIVE ACTION
CONTIMUE TD 3 | 3 ccrcscanarcsannne !
ORIVE (ToRaue REPLACED CONN

33m). pyMANIC
BRAKING VILL BE
REDUCED 10
33X, ARM WY
TAKE UWENPECTED
TRAJECTORY. IF
STOPPED JOINT
WILL WOT DRIVE,

WORST CASE

UNEXPECTED
MOT10N

SLUGGISH JOINT.
LANNUNCIATED .
CREW ACTION
REQ.

REDUNDANT PATHS
REMALNING
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CRITICAL ITEMS LIST

PROJECE: SRMS
ASS'Y NOMENCUATURE: WOTOR HODULE

SYSTEN: RECHIHICAI. ARM SUBSYSTEM
ASS'Y P/N: SHEET:

x [ FATIURE WOOE |~ FATEUNE EFFECT )
r:?r. REV. onaving aée. AND o
DESTGNATION CAUSE END ITEM
4080 0 MOTOR DC WODE : CAUSE(1)
BRUSHLESS REDUCED NOTOR WILL
<1 arv-e DRIVE DRIVE WITH
51140€121-1 TORQUE . :gztﬁen 10RQUE
CAUSE(S): {SLUGGISH)
(1) HO10k DYNANIC BRAKING
WINDING VILL BE
OPEN, REDUCED. ARN
HAY TAKE
UNEXPECTED
(2) 1HPUT TRAJECTORY.
LEAD 1O
NOTOR OPEN CAUSE(2)
cIout. HOTOR MAY wOY
CONTINUE TO
DRIVE {TORQUE

-

33X). DYNAMIC
SRAKING WILL BE
REDUCED 10
JIN. ARM MY
TAKE UMEXPECTED
TRAJECYORY, If
STOPPED JOINT
VILL NOT DRIVE.

WORST CASE
UNEXPECTED
HOTION.
SLUGGISH JOINT.
UNANNUNCIATED .
CREW ACTION
REQ.

REDUNDANT PATHS
REMAINING

— 6

174
CRITICALITY

RATIONALE FOR ACCEPTANCE

ARM DOES NOT RESPOMD PROPERLY JO COMMANDS. FOR WAND CONTAOLLER
CONMANDS CREV INHERENTLY COMPENSATES FOR ANY UNDESIRED ARM

TRAJECTORY,
CREW ACTION

APPLY BRAKES.
CREW TRAIMING

THE CREW WILL BE TRAINED TO OBSERVE WHETHER THE ARM IS
RESPONDENG PROPERLY 1O COMMANDS. 1F IT ISN'Y, APPLY BRAKES.

RISSTON CONSTRAINT

!

OPERATE UNDER VERNIER RATES WITHIN 10 FT OF STRUCTURE. THE
OPERATOR MUST BE ABLE 10 DETECT THAT THE ARM IS RESPONDING
PROPEALY 10 COMMANDS VIA WINDOW AND/OR CCTV VIEMS DURING ALL

ARM OPERAITONS.

AUTOTRAJECTORIES MUST BE DESIGNED TO CONE NO CLOSER THAN 5 FT

FROM STRUCTURE.
SCREEN FAILURES

N/A
OMRSD OFFLIMNE

I# DIRECY DRIVE WITH ELBOM DEMATED
VERIFY RATES FOR ALL JOINTS

OMRSD ONL INE INSTALLATION
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